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METHOD AND APPARATUS FOR ENHANCED SAFETY IN HUNTING 

ENVIRONMENTS 

Field of the Invention 

The invention pertains to Global Positioning Systems 
(GPS) and two-way wireless communication networks. More 
particularly, the invention pertains to the use of GPS and 
wireless two-way communication systems to enhance safety among 
a group of outdoor recreationists . 

Background of the Invention 

The Global Positioning Satellite (GPS) system is a global 
satellite based system maintained and operated by the United 
States government by which a GPS receiver can receive 
transmissions from the satellites and determine its position 
on earth with a high degree of accuracy. As a result of a 
recent lifting of restrictions on the positioning resolution 
of the system, an individual carrying a GPS receiver can now 
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pinpoint his or her position on the earth within approximately 
a 20 to 25 foot radius. 

J^ii upeTation; 3 " GPS j-^ce r a r vor rocoivoc tranp m jrs-sion^ f nam 



two or more of the geo-stationary GPS satellites and, through 
the use of triangulation, can determine the position of tne 
receiver relative to the satellites. More particularly, each 
satellite transmits a signal that includes information as to 
what particular satellite is transmitting the signal and the 
timing of the signal. A GPS receiver receiving signals from 
two or more satellites can determine the length of time each 
signal took to reach the receiver for eac|f satellite and, by 
the running a mathematical triangulataon algorithm on the 
received data, pinpoint the locatiapy^fxi^e receiver relative, 
to the satellites. Original GPS systems were relatively bulky 
and thus typically vehicle mounted. They were originally used 
in military such as aircraft/and missiles. They have since 
become common for use in/navigation systems in automobiles. 
Eventually, the electronics of the receivers became 
inexpensive and small enough that there are now many 
commercially available palm-top GPS receivers. Typically a 
user of a OPS system must manually input his elevation 
relative to mean sea level in order for the device to work 
mos^ a cc ni ' atuly * - — " 

Wireless two-way communication systems have also been in 
wide use for many years. Two-way short-wave radios such as 
walkie-talkies have been in use among the military and 
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civilian population for many decades and provide reasonable 
two way communications between two transceivers within a 
relatively short distance of each other. Depending on the 
sophistication, size and power of the unit, and the local 
terrain, walkie-talkies typically have a range of 
approximately one-quarter mile to ten miles. Cellular 
telephone systems are another form of personal, wireless, two- 
way communication system. As is well known to those of skill 
in the art, an individual carrying a cellular transceiver 
(e.g., a cell phone) can transmit and receive data from a 
stationary base station within a certain distance of his or 
her location (typically no more than five miles) . The base 
station comprises a wireless transceiver capable of supporting 
many channels simultaneously and also is coupled to convert 
and switch signals in both directions between the wireless 
communication system and the wired telephone network. Thus, 
when someone makes a cellular telephone call, that individual 
carries on a two-way wireless communications session between 
the hand held cellular telephone and the base station. The 
base station carries on a two-way wire-based communication of 
the same content with the other termination point of the 
communication link. Of course, if the other termination point 
is another cellular telephone, then, at the opposite end, the 
signals transmitted and received via the wired telephone 
network are sent to another cellular base station and further 
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transmitted and received over another wireless connection 
between another cellular telephone and that base station. 

Systems have been devised for integrating a GPS system 
and a one-way communication system to provide various services 
5 to individuals and businesses. For instance, US Patent No. 
6,185,504 discloses a vehicle scheduling and collision 
avoidance system using GPS and one-way cellular-based 
communication. Also, US Patent No. 6,043,777 discloses a GPS- 
based cooperative location system which uses two-way 
1(P communication in that certain units are receivers and other 
W- 1 units are transmitters, but none are both transmitters and 

if 

| s - s | receivers (i.e., transceivers). 

'^f It is an object of the present invention to provide a 

method and apparatus utilizing GPS or any other positioning 
ISM system for locating individuals and a two-way communication 
system for enhancing safety among outdoor recreationists . 
H 1 It is another object of the present invention to provide 

a method and apparatus utilizing GPS or any other positioning 
system for locating individuals and a two-way communication 
20 system for enhancing safety among hunters. 

It is an further object of the present invention to 
provide a method and apparatus utilizing GPS or any other 
positioning system for locating individuals and a two-way 
communication system to allow multiple individuals in a party 
25 to determine the location of other individuals in their party. 
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Summary of the Invention 

The invention comprises a compact, portable, electronic 
device having a wireless transceiver, a GPS receiver, and a 
processor and a method of using the device. Each device is 
5 worn by, or mounted on the firearm of, an individual in a 

party engaged in an activity in which it is desirable to know 
the location of the other individuals in the party. Such 
activities typically would be outdoor activities such as 
hunting. The two-way communication system may be a peer-to- 
1(P peer system between the devices (similar to a walkie-talkie 
j£f system) , but preferably is a communication system such as a 
|; P J cellular communication system utilizing base stations as 

relays between the devices. In accordance with the invention, 
" B . each individual in the party is provided with one of the 
15[! devices. Each device determines its location by use of GPS 
is « and then transmits that information to the other devices 

carried by the other individuals in the party. Each device 
processes the received GPS information as to the location of 
the other individuals in the party as well as its own location 
20 information and provides that information to the user in a 

useable fashion. For instance, an LCD display may generate a 
map of the local area and indicate the location on the map of 
all of the individuals in the party. 

In a preferred embodiment of the invention, the device 
25 further includes an electronic compass and can be coupled to 
the firing mechanism of a firearm. When the device detects 
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that the firearm is pointing in the direction of one of the 
other hunters, it disables the firing mechanism of the 
firearm. Alternately, the directional information can be 
combined with a distance calculation so that the device 
5 disables the firing mechanism only when both the other hunter 
is in the direction in which the firearm is pointing and 
within a predefined distance that would make it unsafe to 
discharge the firearm in that direction. 

Q Brief Description of the Drawings 

1<P Figure 1 is a block diagram of a electronic device in 

accordance with the present invention, 
'•f Figure 2 is a block diagram of a base station in 

f *„ accordance with the present invention. 

lit 1 Detailed Description of the Invention 

In at least one preferred embodiment, the invention takes 
the form of a service that a service provider, such as a land 
owner of a hunting ground, can provide to hunters hunting on a 
particular piece of property in order to enhance the safety of 

20 the hunting environment. The basic concept of the invention 
is to provide each hunter on the property or otherwise in a 
designated locale with a portable electronic device that 
includes a GPS receiver for determining its own location, and 
a transceiver for transmitting its location to other devices 

25 or to a base station, and receiving the locations of other 
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such devices directly from those other devices or from the 
base station, and then either providing an indication of the 
location of the devices relative to each other and/or whether 
it is safe to discharge a firearm .in a certain direction or 
preventing the firearm from discharging in that direction. 

In some embodiments, a display such as a liquid crystal 
display may be incorporated into the device which shows the 
location of other hunters either textually or graphically such 
as by generating a map of the local area and indicating the 
locations of the devices with blinking cursors. 

Even further, in a preferred embodiment of the invention, 
the unit includes an electronic digital compass and can be 
mechanically or electronically coupled to a firearm so that it 
can disable the firing mechanism of the firearm when it 
detects that the firearm is pointing in the direction of 
another device. In addition, the device might also calculate 
the distance between itself and any other device based on the 
location information and combine that information with the 
compass information and only disable the firing mechanism 
(and/or otherwise indicate an unsafe condition) if the firearm 
is pointing in the direction of another device and the other 
device is within an unsafe distance. Alternately, distance 
calculations can be performed at the base station and the 
distance information transmitted to the devices along with the 
location information . 
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In embodiments of the invention including a digital 
compass, the device preferably includes a mechanism for 
mounting the device to the firearm so that the compass reading 
can be converted into information as to the direction in which 
the firearm is pointing. For instance, the device can be 
provided with a mounting mechanism that causes it to mount to 
the firearm in a particular orientation thereto so that the 
orientation of the device is directly convertible to an 
orientation of the firearm. In one embodiment, the mounting 
mechanism comprises any reasonable mounting device for 
mounting to the firearm and a lockable swivel mechanism 
coupled between the device (or at least the compass portion of 
the device) and the portion that attaches to the firearm so 
that the compass can always be rotated to a particular 
orientation relative to the firearm. 

In another embodiment, the device may be provided with an 
LCD display and an input device such as a keypad and provide a 
routine by which a user can program the device to determine 
its orientation relative to the firearm. Instructions for 
calibrating the compass relative to the firearm can be 
provided on screen with prompts after each step of the 
calibration process is performed. The process might comprise 
initiating a calibration routine by pressing a * CALIBRATE" 
key. The display might then display an indication of the 
direction of Earth Magnetic North and prompt the user to point 
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the firearm in that direction and then press the calibrate 
button again to lock in the calibration. 

It also is possible for the device simply to be worn by 
the user in such a manner that its orientation to the firearm 
5 will normally always be the same when the user is holding the 
firearm in the firing position. For instance, the device can 
be worn on the user's arm and, more particularly, the wrist, 
which normally would always be in the same orientation to the 
firearm when in the firing position. 
1CM In another alternate embodiment, the device is built into 

the firearm and is integral therewith. 



* mT - ho unit include -s— Hny reasonable proce^^±rrg~irtH3T^-^iJr±r--a-3- 

A* 

N a digital signal processor (DSP) , a micro processor, an 

; ; applications specific integrated circuit (ASIC) , a programmed 

ISP general purpose processor, and/or analog circuitry^ror 

processing the GPS information indicating the location of the 

device as well as the location of all/p-f vfc'he other devices 

f 

received by the wireless coitununic^^d/on^ransceiver to 
determine the location of eacK other device relative to 
20 itself, generating signaj^s to report its own location via the 
transceiver to the ^efcher devices, combining that information 
with the digital compass output to determine the direction in 
which th&< is pointing and issuing a visual or audible warning 
whep^t-he weapon is pointing in the direction of another hunter 

2 5 y4-h^1- i j g wifhin in iwv>o-fr H i n -h n rusa ■ 
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the device includes an output terminal for couplin^feo a 
mating input terminal of the firing mechani^Hr^of the on which 
a signal is generated when the proc&^o^ determines that the 
is pointing toward another h*rfiter £l^L electronically disables 
the firing mechanism/xhe DISABLE signal is asserted when the 
processor de^etfrs that the is pointing in the direction of 
another^such device that is within an unsafe distance of the 



j ;jf devices report their location information to a central base 

i.ii 

station which collects the reported information from each 
device and transmits the collected information to each unit. 
;; sa In at least one preferred embodiment of the invention, 

the two-way communication system is a cellular telephone 

J«f_ communication system. In fact, it need not be a cellular 
telecommunication system built specifically for use in 
connection with the present invention, but may simply be any 
existing, third party, cellular telephone communication system 

20 that covers the relevant geographic area. 

In other embodiments, however, there need not be a 
central base station. Instead, each device can communicate 
with the other devices on a peer-to-peer basis. However, this 
embodiment is less preferred because it might require higher 

25 power transmitters depending on the size of the property which 
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would require larger batteries and/or result in shorter 
battery life. 

In yet a further embodiment, peer-to-peer communication 
between the devices can be used, but booster antenna towers 
5 can be provided in the locale to relay signals between the 

devices. Further, while the invention has been described in 
connection with at least two embodiments using radio type 
wireless communications systems, namely cellular telephones 
and two-way radios, other forms of wireless communication are 
lGp possible, such as the Bluetooth system promulgated by 
ffl Bluetooth SIG, Inc., the specification of which is available 
|«H on the World Wide Web at www.bluetooth.com and the 8 02.11 

wireless LAN protocol promulgated by the IEEE, both of which 
! ; have industry-standard specifications which are incorporated 
lSH herein by reference. Both of these protocols are particularly 
Q suitable for use in the present invention in that they are 
H extremely well optimized for battery power conservation. They 
both have very short duty cycles and the transmitter is placed 
into a lower power state for the majority of the time slot 
20 intervals. With such technologies, in fact, it may be 
possible for the devices to transmit their locations 
continuously (e.g., every 20-200 milliseconds). Both 
Bluetooth and 802.11 can be used with peer-to-peer 
communications and communications that use one or more base 
25 stations as relays. Infrared communications systems also are 
possible . 
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hunters, ii-^^n^be used in connection 

.on with any other 
would be useful to know the location of 



In a preferred embodiment, the user can selectively turn 
the unit on or off. 

The intervals at which each unit transmits its location 
and/or the intervals at which the central base station 
transmits the locations of all the units typically can be on 
the order of about every ten to fifteen seconds. This period 
is determined based on the likely maximum rate of travel of a 
hunter on foot and the resolution of the GPS system. 

Since the devices likely will be battery powered, it is 
desirable to minimize power consumption by making the 
intervals as long as reasonably possible while still providing 
a reasonable safety margin. 

One of the tasks of the devices of the present invention 
that requires the most power is the wireless transmission of 
its location to the other devices or to the base station. 
Thus, one very effective way of minimizing power consumption 
is, each time the GPS receiver checks its location, to compare 
that location to the last location it transmitted, and, if it 
has not moved more than a predefined distance, it does not 
transmit its location. This distance preferably is 
approximately the same as the resolution of the GPS system, 
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i.e., twenty to twenty-five feet. This can substantially 
reduce power consumption and increase battery life since 
hunters often remain motionless for extended periods of time. 
~^rf,Ctf>^ ^ y ^iyu ' itd 1 1^1 & black aietyicim of an cx-emplaiy Lto^L^e 10-J^n^^ 
5 accordance with a preferred embodiment of the present 

invention. The unit includes a GPS receiver 12<a digital 
compass 14, a wireless transceiver Jt^y^DSP 20, and a display 
device 18, all operatively ccnjp-ir^a t^provide the 
functionality set forpKin this specification. The device 10 
is fixedly moup^r^d to a (not shown) so that the direction 
determd^Hr^a by the compass is indicative of the direction in 

Hich -the is urri ntlr^L 

N — flu operation/ — tho CPC receiver 12 dctcrminco the?- l&catioifr ; 

! i of the device 10 at predetermined intervals, e.g., every t^n 
1SH to fifteen seconds, and reports that information to tKe DSP 
P 20. The DSP 20 controls the transceiver to trap^mit the 
H* location information periodically. The JraMceiver 16 also 
receives a report from a central bas^rdt^€^on providing the 
location of others of the devip^s at periodic intervals. The 
20 digital compass 14 also reports direction to the DSP 20 at 
periodic intervals . /The interval for reporting the compass 
direction should be much smaller than the other intervals, 
namely, or/xhe order of several times a second, since an 
individual can change the direction in which the is pointing 
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^ ^ he^ DGP 2 0 ruri3 — trixe information Tll ' sul o ^iuy Lhe txjr^i 
of all of the devices, including itself, and the compass 
information through an algorithm to determine whether jfcnere 
are any other devices that have last reported their/location 
in the direction that the weapon is pointing and/within an 
unsafe distance and provides that inf ormatior/ to the user 
through the display 18. In a preferred eipfcodiment of the 
invention, the device also has an output terminal for coupling 
to the firing mechanism of the and/^ytputs a signal disabling 
the firing mechanism when an un^X^^cbndition is detected. In 
a preferred embodiment, the jgfevice disables the weapon when it 
is pointing within some afngular range of the exact direction 
to another device. jPnis angular range should be selected to 
provide a reasonable safety margin and may be on the order of 
about (i . e . . 5°-22 . 5° to each side of the other device), but 
prefer#i5ly about 5°-25°. The angular also range may be 
ndont ^qpon the diot-cane bt^LW^ii ' — bfaiQ doviooo , a , 

o display 18 — and the mann e r — in which the — info rma-t ion 
displayed thereon can take many forms. In a simple 
embodiment, an unsafe condition can be reported 
illuminating a red light. Alternately ^£^n addition, an 
audible warning tone can be sound^a iip. case of detection 
of an unsafe condition. more sophisticated embodiments, 
the actual positi-ofT of the other devices also or alternately 
can be pj^fided through a textual display or a graphical map 
dLg|5lav on an T.^P — (liquid cil ' ysLal diod e-) — s c ^^ ^tr-. Eva n 
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further, a map can display the direction in which the oth 



wfc^h t -bP n thft r jj =H°frTT lT] I \a 1 m - * r* c* - moving ffinrn thra, lin f rnrport- — 

An embodiment of the invention utilizing peer-to-peer 
two-way communication can be implemented simply by two or more 
individuals using the devices as described herein. In a base- 
station type embodiment, a third party service provider can 
provide a purpose-built communication base-station comprising 
a radio or other wireless communication antenna tower, a 
transceiver, and the necessary digital processing equipment to 
receive the location information from all of the devices in 
the area, process it, and transmit it back out to the devices 
as previously described. The service provider can rent the 
devices to hunters in a given locale, which may comprise a 
privately owned parcel of land owned or operated by the 
service provider . 

Figure 2 is a block diagram of the basic components of 
the base station. It comprises a communication antenna 32, a 
transceiver 34 for receiving individual location reports of 
the devices and transmitting the collected location 
information report back out to all of the devices in the area, 
and a processing unit, such as DSP 36, for processing the 
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received individual location reports and organizing the 
location information into a report to be transmitted back out 
to all of the devices. 

In other embodiments, the service provider need not 
5 operate the base station (s) , but may use existing cellular 
telephone or other wireless communication systems. In this 
type of embodiment, the service provider merely maintains the 
central digital processing equipment and maintains one or more 
telephone numbers (or other unique wireless network 
ICO identification codes) that the devices dial into (or otherwise 
f;y accesses) using the third party communication system to access 
!jl the central digital processing equipment and vice versa. 

''2.2 

SI Having thus described a few particular embodiments of the 

;i invention, various alterations, modifications, and 

lgh improvements will readily occur to those skilled in the art. 

! Z5 

□ Such alterations, modifications and improvements as are made 
)»k obvious by this disclosure are intended to be part of this 
description though not expressly stated herein, and are 
intended to be within the spirit and scope of the invention. 
20 Accordingly, the foregoing description is by way of example 
only, and not limiting. The invention is limited only as 
defined in the following claims and equivalents thereto. 



